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CIVIL A%20MAGTICS BOALD
ACCIDENT IRVASTIGATION IEPORT

idopted: June 12, 1951 — Releascd: __@__1_2_.,:._1_9&:
RERICAN ATRLINES, INC,, N£ARK BAGE, COIORADO, AUGUST 22, 1950
4 propeller blade i‘ailed. on .me.iecan Airlinés'ﬂight No. 14 of 7
iugust 21, 1950, nesr Eagle, Colorado, a* about 0237 MST~, on August 22. |
L pertion of the blade pierced and ciepressurized the cgbin, and the |
‘resulting unbalance tore loose tha enginé which fell from tha aircraf-‘t;
a 8afe emergency land.ng was made abovrt 19 minutes later, and aboui; 84
miles to the east, at the Stapleton airport, Denver, Colorade. IHedical
exam:mat:l.on, mace shortly after the landmg, shewed that i‘lv “assengers
and ong Stewardess had sustal ned minor 1ndar1~s and one wnale oass\,nrr‘..r,
age 56, had died, pl‘esumably Trm heart i‘al-_urs. _'L'h-e aircraft was 2x- o
tensively danaged. | | |

: H:Lstory of the Flight

Flight 14, a DC-5, N-SU705, wos schaduled to d”“Jﬁl"b Los ange 1:5, ,
Califernia, at 23.J on a non-stop Flight to Chicago, Tllinois. It 1é.ft |
- the ramp at 2202 and w=s off th: ground “5-2 312, a Va.sudl Fllght Rule )
Plan specifizd a cruising altitude of 19,000 i‘.;.,t abova se L.vel. at
tl'm time of depurtur: the :1rcr-\ft vaighed 88 847 pounds, 978 1eSa than

' the alloved maximum, and the cargo was dlstnbuued 50 that the 1oc¢.t10n

¥Rl timgs referred to hn.re,m are iountain Stand_:a-rd and bgsad on the. .
24~hour clock. - : L



of the aircraft's center of gravity was within allowsble limits. There
ware 5/ passcngers, inclvding 2 infants, and a crew of 5.

| The cruising zltitude of 192,500 feet vias reached and the flight
procezded uneventfully on course meking its rovtine position reports.
At (0128, &4ir Rovuts Traffic Control issusd the flight a new clearance; _
to cruise under instrument Ilight rules at 21,000 feet, and the flight
level was chgnged to this zltitude. At 0229 Flight 14 reported over
Eagle, Colorado, at 21,000 feot altitude, estimating arvivgl over Denver
at 0252, |

eproximately 0237, the flight craw senssd an engine rouvghness
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and immediately checked anging ilastrum:nts in an attemnt to locate the
'cé.usé. This check did net disclose the scuircc of the rovghness and thé
first éfficer reached to ratard thc throttles. as nc did so, No. 3
- propeller failecd and part of a blade vwes throwvm into the side of the
fusclage, passirg wpward and l:aving thro gh th: top of the fusclage.
Simultanzously, the cabin lost its pressure, almost instantly. Moo 3
 engine fuél pressurc and oil pressurc warning lights camc o, No. 3
éngine wrenched froo =nd fell from the sircraft and the cabin lights
_ Wentroﬁt. Considerable c'iam-a.ge occurrad to the: fuseloge at this time, Ma
estimated five sceonds clapsed from thu i‘irst sensing ol the roughness
until the failure. |

rPoT:ier wes reducsd, descent \»as started from the crulsing levsl of
21,000 feot, and the cnginz-out procedure was appliced to Ho. J onginc.
At approximat:ly the 18,000-foot loveol, povier wes increascd to ‘bhe thréer

engines and flight tovard Dunveor was sonbinucd at that level. The



+. through the ice striker plate on

-

. %as approxinately 39 inches long 57
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captain called th: Donver .drways Communication Station at 0237, using

rthe energency word "iayday'", establishad contact, and szid, "Have had

an explosive decompressicn, apparen{.ly Nos 3 engine exploded and hola.

in right side fusclages Eave fire squipment and ambulances stand by.®
Danver acknowledged this message. st 0240 the flight reportsd, "Everythig
under controls Give me your altinmeter setiing.!

Radio contact was then established batweaen -the zircreft snd the
Donver Control Tower. 4 scrics of messagaes resulted in the flight
obtaining thc surface wind c‘.irection, the altimetar setting and other
landing instructions. During this time the tower clecared the arsa -nd
tho runway of traffice The flight hcld its altitude of about 12,000 fect
for 3 fow minutos until past the mountains, and then dascondcsd and L:mdedl

"straight-in' on Rwiway & at 0256, The landing v=s made without fleps, as

- there was no hydraulie pr.ssur: to opurate thoerm, cltho gh the Captain testified

would
that he was dubicus abou the structurl integrity of the damaged aircraft and/

not have usad them had it been possible to do 'so. Reverse pitch on the

~ fhrec propcllers and an application of wmorgancy compresszd air to the

brakes stopoed the aircraft on the runwaye It was aet by firc-fighting

cquipmont . and ambul onces that had been alerted by tne control towers
‘ *

Investigation.

Until the blade failed, the flight had buen rovtine and no turbulence

or icing conditions hzd bscn encornterede

V ’ . - 'L
Inspection of the aircraft structurs ravealed & neariy *.’ertlggl s;L:L.,
‘ha rizht side-of the fuselags. This siib

» inchas wide and wins located slightly.



below ths conter of she fuselage and slightly to the recr of the plene
of ro-taticn cof Fo, 3 rropeller.

A lrrge irregular opening on the top of the fuselage started at a
- point approximsicly in 1linz, laterally, vith the slit in the right sida.
This opening continuac brcik along ths top and both upper sides of the
fuselag: for a2bout 12 or 14 feet.e In width it ran froa slightly less t.han
onz-third down the 1l:ft sids of the fuselage, to abovt one—t‘nir-d dovn the
right sides The boundzries of this opening werc jazged and irregular and.
carried parts of the inturmnal structure draped cround its trailing edgée
The opening wes not readily maasurablc, but was about 250 squarce foeb
in arca and located generally above the forvard 3 rows of passenger scats.

No damage was evidont cn ithor surface roi‘ both wings

Mo cdamnge was evidenf on ths cmpennage althergh small pizces of sound
proofing materinl hed acherad to the leading adge of the loft stabilizer. -

7_,,'uiit.h:".-n_the fuselags ths loft forward bunk was nissing ond the right

forward bunk was Aistorted. and projached part vay out of the large opening
in ths top of the fus:lage. BElseviicre throughout the cabin wers signs
of cistortim eansed by rapid decomprassicns Bulkheads, surfaces, doors,

cellings and floors wisr: btulgad mvarylﬁg degroe, in the dirsction that
2ir behind those‘surfs_c-as would flow to osecape through the large fusclage
cponings  Thore was no domoge wvident té.any 0of the cabin scats or to
their safety belts.

Exanination of the No. 3 angine necelle showsd that the cngine c'ar_ri:e_ri

away from the airerafi at. the mount rings Vibraticn isolaters Nos. 1; 2,

5 nnd ¢ had separated at their cup threads. Ssetions of the mount ring :
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betveen No. 1 and lics 6 vibraticn isolators and from Noe 3 to No. 4
vibration isclators were broken oute 4l1l fluicd lines, elsctrical conduits
and contrels which had been attached to the engine had separated. The
ontboard uprer, midcle anc lower accessory cowl panels znd the oil cooler
- scoop and front fairing were missing. The elactrical circuits for No. 3
propaller were checked tc the point of separationy this check showed no
irregularity up to the point of scparatione Th2 propeller synchronizer
checked normelly vhan funcvionally testaed.

an intensive search was _ccn:lucted for the missing engin: and the
portion of thq fziled blade., The carrier offersd a reward of $2, 500
for their racoveric_as and noticos to that effect vere postod in the general
area of thoe fﬂllurl, as computed on a basis of the flight's gpeodt and
elc.psed time to D AVGET.

Two 100«1 men .found the cngine on Sdptaabar 1, 1950, in 2 mountainous
and heavily wooded area ab on zltitude of zbout 10,000 fect. ITts location
%as approxinmatoly 84 milss vest of Stapleton Fi:1¢ near the tovm of Aven,
Cbloraic‘lo. i Bo.rd inv-sstigaf,_cr accompanizd by other intqrest‘ed narti:s
proceeded to the scone and they sups rvis ! the ru..-vc.l anc transportation
of the -angiﬁe to Amterican Airlina:s‘ Maintonanee Base gt Tulsa, Oklahome,
forrdis.t“,sserably and ins{pec’c.ian 1;n:1.3:' tho supervision of o Bov..rfi represcntativa-

- The outor pori}ign of the failed blade ¥as ‘locyted oo September 4, 145G,
"fcur dp}rs aftbr 'E,hu cnbj_n -wus f“unu, rmd about 1§ 'millcs to ﬂL wast

: of 1t. It, as weoll as the shunk end of the- bldo wh:.ch ans vith the ongine,
ﬂ'sms Shl\? a to tbe Board's Woshingt n, D. C. ni‘i‘lce for "}f?_'lln“tl'n- The

'-,:5hfmk portion of th bl-%¢ v .8 L.onrcxl’\ tuly 25 inches lunﬂ' the outer
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portion was approximately 48 Inches long, and the break was substantially
at right angles to the longitudinal axis of the blade.

These two blade portions wers carefully examined snd gduges were found,
plainly évident, on the inner side of the rlat {rear; surface at the place
of failure. Tie naticnal Bureau of Standards analyzed t‘né failure and
summarized its report as follows, "The fallure was caused by a fatigue
fracture which originated at one of several defacts which were points of.
stress concentraticn on the inside surface of the flat side of the blade.
Thess defects, which occurrcd pricr to heat treatment and painting on the
inside of the blade, appeared to have resulted from a gouging or galling
action due io ruboing against anothsr surface such as a mandrel,"

This propeller blade wzs manufactured by the Prapfeller Division of
the Curtiss Wright Corporaticn. It is steél, hollow, Modsl 744~5C2-0,
Serial No. 292695.

In the fabricaticn cof this modsl biade, tha two surfaccs are formed
and shaped separately and then welded togathers During the welding- the
tvo parts are positioned by a2 mandrel within the blade controlling the
distance betveon the two surfaces, This mandrel has extendable side
rﬁandrels controlling the weld locaticnse Ths entire device is rigid in
vse but is necessarily mede collapsible so that it may subsequently be
vithdravn from the relatively small opaﬁing in the shank 2nd of the blacle.- :
The positioning of the side mandrels is by meszns of two cam adjusiments Lo
in the conter mendrol. Thess cams are locked in position by illen hefad
set scrows. Two peralicl «nd longitudinal gevges found in' the insi&e=

surface of the flat (rear or thrust) side of ihe failad blade were 100&1:-59&,"3{:,



end spzced closely co:'respondiné to the location and spacing of thase

len Lead set screws. The bottoms of these gougss were irrsgular, the
maxcimun depth of gouge being approximately cne-sixth of the bladels wall
thickness at thzt station,.

st the time the subject blade was manufachurad, it was subjected %o a
nuaber of t:sts and inspecticns. OCOne such insperction was by means of X-ray
rhotographs. Thesc original X-ray nzsgativoes were on file v.-ith, the menu-
facturer. On =xamination, they bore fain-t marks indicating internal
defzctss These marks corr;":sponcled in size, locztion ér}d spacing %o the
twoe govges evident on tha failed blode and to ths locaticn and spacing
of the Allen h:ad sct screws of the conter mandrael.

Close examination of the mainfanmco rec%:rds of the subjsct blade
dis:closed no accidsnts or incidents in which it had ccntacted sno%.' or
éxcessive water on runways, or struck or bzon struck by any maintenance
equipment. There is ne reeord of it gver having been nicksd on its surface

to an extent re-viring roiorking. The blade was first instslled, vhen new,

-
H

by the cerrier in Hovember _;943. It hed subsc:quently-b.s.:;n installsd on the
Sl,lb;je.'ct propellg:f in Ap.fc'il 1950. nt tha Atime of the accident it had had

. Ly 6:36,_hours of service, of '.::hichrl,t'r;'36 hours had been since cverhoul.

Meo 3 ongine vaos dis,assem}sléd at. Tﬁisé, Although it had been severely

- damaged by impact with ‘thu. gi—oma', ii-:r'Waé pcési’ble' to ‘determine dts.internal

conditicn with rcasonable acecuracy., .1l components were chocked for wwer - -
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or feilure, No failurec of eny port was found, The only significant wear
appeared in both dynemic dampers, as follows:

Front, second order, dynamic dampers, bushing wear was:

Front Coumt erweight Bushings: Front face trailing, »0008" 5

Aft face trailing, .0020"; Front facc leading ,0008"; Aft

face leading, .0013", Crankshtaft Bushings: Trailing, °0_026";

Leading, 00501,

Rear, 4% order, dyneamic demper, bushing wear was: Roar

Counterweight Bushings: Front face trailing, 0055%; Aft face

trailing, -0085"; Front face leading, .0090%; Aft face leading,

+0039", Crankshaft Bushings: Trailing, .0025"; Leeding, 0035,

The specified 2llowable weor on 211 of the above bushings

is. LOCL",

Maintenance records of the engine did not disclosc any susteined opere—
tion with one or more incperative cylinders ond no "eylinder—out® opefati’dfi
was gpparent during the subject flight,

Early in the investigotion of this accident, . before the No. 3 engine
and the failed blade portion had been found, the propeller menufecturcer took
rapid stops to cxamine all blades of like model on sircraft of U, S. regis't.r;%.
The manufacturcrts X-ray photographs, mdc at the time of blade manufacture,
were reexanined scrupulously, Equipmont wes designed ond built to take :
~ X-ray photogrephs of blades while in place on their power plants (fo-r*

- blades of which the original X-ray picturcs had been risplaccd), This
ﬁrogram was started on September 24, 1950, and was finished, including
some 2dditional re-photography, on October 10, 1950, 7
| Examinaticn of these X-ray photogrephs reverled that an extremcly saz:a.ll
pereentage of all blades bore indications suggesting significent def cots,.

These were discarded immediately,




Analysis

The size of the large hole in the fusclage top amd the attcndant damnzge
can be readily accounted fer, Wien tho bléde failed, the part that picrecd
the fuéelage had a linear vclocity (zt the instant of failure end at its
center of gravity) of several hundred feet per second. The blad.en"portion
struck the fusclage cdgewise, as evidenced by the shape and size of the'
entrance hole, Apparently the bicode rtumed while travcx;sing the fusélage
and in leaving st;'r'uclf; when more or less flatwi'-se. As the cabin pressurc
was lost through this hole, tihe out—-rushing air carried away and bent
outwa:rd' much more cof the structure, Thesc distbrted and protruding parts -
_‘wererthen subject to further bending and tezring from the high speed of
‘the aircraft itself. The result was the large and cxtremely irregular
hole in the fusclage roofs

At the time of the feilure the aircraft was cruising 2% n indicated
altitude of 21,000 fect, and the cabin was presswrized to the mmﬁ_mum
allowablc pressure differentizl of 4416 péﬁnds pcr squars inch;, .emOUnting
to an equiva.leﬁt cobin sltitude of about 8,600 fgej:., - -

The practically ‘instantanecus -deprcssurizatior_l, Wlth its exhrche
vélocity of: ogt?rusﬁing gir, caused other cabin damege, such as loosening
Cof sound proofing ;a.nd buckliﬁg of mctal surfaces at cgnsiécrable diétant:es

from the mp{.urgd arez, . |

As strart.ed under Investigation, wear of all"bu'shi;ags in botn cngine - -

-

. -dampers was more than the “elleweble tolerance and enough to mako both
i _ii_c‘;npers inoper_‘ativc. The function of these d_::mpcrs is to lessen eﬂg;lno
~_vibration allowing the engine t6 run smoothore. In doing so, they prévent

;_certain vibratory stresses from being trensmitted to, ond imposcd upon;
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the propeller blades, However, this modcl engine is prone to develop
excessive damper wear and that fact was taken into consideration in the
deﬁign-of the subject propeller blade as well as in the Civil Aeronautics
Administration's typc certification of the subjcect blade., (The additicnal
stression this blade because of inoperative dempors is only in the order -
of 20%.)‘ Thus it asppears that the dempor weor cannot be considered as the
cause of the blade failure and at the most, may merely have hastoned its
oecurrence,

Thore is no doubt that the blade failurc stemmcd from the gouges on
the imner side of thc rear surface, The depth of the gouges and their
sharp and serratcd zsdges and bottoms permitted & stress concontration at
that point, which failéd the blade because the blade vibratory stresses
~exceeded the fabtigue 1linit of tho metal, That this feilure Qccurrod_during
Jovel cruising flight rather than during tokeoff, when blede stresses are
:greater;-appears torﬁe rerely coincidental, |

Iﬁ cbﬁclusion and as stated, thc-sgbject_bladcrhad becn X-reyed during
its manufécturc. The defects that failcd the blede were cvident in thosc
X-ray pﬁotographs. However, testimony indicates that although the indicetions
of defects werec seen by inspectors at the factory, thosc defects were con-
sidered to bc not scrious enough to werrant rejection of the blade. As

mentioned under Investigation, the bladc menufacturers instituted a

thorough recxeminction of all blades in scrvice immediatcly following thié,_
~accident, This reexaminstion included a tightening of inspgction procedures.
inﬂluding,x;ray photographs and closer tolerance specificetions for the .

evalu@tiqn of my indicated dofeets,
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In reviewing this accident, it is obvious that 1ittle warning was
given the crow of the impending failure of the propeller of Nos 3 cngine, -
The evidence is clear that tac propeller feilurc cannot be attributed
to any act or omission on the part of the ¢rew in operation oi-' the aircraft.
In fact, the flight crew is to be commended Tor the high typc of pmf essionad,
airmenship they displayed in safely linding the bedly damaged aircraft
under conditions of extreme criergency.

Findings

On the basis of all available information, the Board firds:

1. The cerrier, the zircraft sznd thc crew were currontly ccertificated.

2. The flight hod been uneventful until a blede of No, 3 propeller
feiled, and pmcffaﬁéd, depressurized and extensively dameged the aircraft,

3, This failurc occurred at en irdicated cltitude of 21,000 foet,
in clear weather, about 84 milcs west of Staplcton .ﬂ.irz;*or't > Denver, Colorado.

4, An immediate descemt was started toward Stepleton Airpert whore a
- safe lmnding was made approxdmately 19 minutcs latcr.

5. The failed blade had not been demaged in service.

6. The failurc occurred as a result of fatigic locnlized at o defeet
'_ on the internal surface of thc thrust side of the blade, This defect was
. a gouge, or gouges, insdverteontly mede during the fabrication of the blade,
7. Captain Robert K, Beker, First Officor Robert ®. Reilnicke,

: _rFligl;rl: Engineer Daniel J. Niemiec and Stewardesses Joan Robinson and
'He;r_gie Peterson performed their respective duties in a highly efficient

" ménner under an unforcseen combinstion of circumstences vhich called for

.. immediste action,
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Probablé‘Cause

" The Board deterininés that the probable cause of this accident was the
internal gouging of & propeller blade during the manuf acturing process which
resulted in a fatigue fracture and subsequent fallure during flight,

BY THE CIVIL AERONAUTICS BOARD:

/s/ DONALD W, NYROP

/s/ CSIALD RYAN

/s/ JOSH LEE

/s/ JOSEPH P, ADAMS

/s/ CHAIl GURNEY




Investigation and Hearing

The Civil dercnautics Bozrd's Investigator-in-Charge of the Dénver arca
vas notificd shortly after tha accidont by the Civil Acrcnautics Zdministra—
‘.E;ion's Alrweys Communication System. 4n investigeticn was started
immediately in accordance with the provision of Scetion 702(aj(2; of the
Civil Azrcnautics sct of 1938, as smondod., & public hearing, ordured by
the Board, was held at Tulsa, Uklahoma, cn October 6, 1950.
Air Carricr

american airlines is a Delawarc Corporation vith gencrel officges in
New York, New York, and opsrates as an air carrier under currently cffective
certificates of publiclconveni'.:-nce 2nd necessity issued by the Civil
dercnautics Beard and an air carrier operating certificate issugd by tho
_Civil Adcronautics acdninistration. These cortificates aunthorize ‘the mr;rpany_
to transport by air persons, property, and mail over various routes within
the continental limits of the, United Spates, which include the route
'segraent. betwicen Los Angales, Califcrnia, Vand Chicago, Illincis, .

ight Personnel

faptain -fobsrt K. Baker, age 37, hold a currently effective zirline.
transport certificate vitk en appropriate rating for the subject aircrait,
and had bien cmploys:d by american airlings, Incs, sinec august 1942. He
was promoted to captain in Septomber 1942, at the time of t‘h_u accidsnt
he had had 1,200 hcurs as caotain of DC-5 aircraft and 2 totol time of about

. 10,000 hours.

f
Puda
}



First Officer Robert Ruinicke, 285 35, alsc held a currently o fective
airline transport ce?tificate with an abpropriate rating for the sub/zct
aircraft. He hed been a first officer with American iirlines, Inc.,
since October 1945, and his totel pileting ting was about 7,500 hours.

Flight Enginzer Deniel J. Niemiec held currently effective ~irecraft
and engine mechanic; and flight engineer eertificates. He had'béen
continuously employed by the compahy since liarch 1G42.

The twro stevardesses wers idss Jean Hobinson, whio had boon cmployzd
by the company sinee May 1948, zn? Hiss Margic Peterscn vho had boon
employed by the coripany since april 1943,

The sirceraft

H-G0705 vas a Dovglas DC-6, manufacturcd by ths Douglas adrcraflt
Corporcticn and aecguired by the carricr in March 1S47, and vas currently
certificated by the Givil seronzutics Administraticne It was pevered with
four Pratt & Whitney engines, Medeol Yoo E-2800-34, eguippzd with four
Curtiss wright hollow steel prepellers. Ths Noe 2 propeller blode of
the Hoe 3 engine had a total time cof 4;626 hours, and all throe blades of
the No. 3 propeller nnd totals  of 1,036 hours since last overhauled. - The

specified timc beilvicen overhauls on this prepeller is 1,300 hours.

- ii -



